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1988 SUBJECT INDEX 


Abrasion—see Wear. 
Abrasives 88003 88019 88028 
see also Lubricant Analytical Techniques, Contaminants. 
Acoustical Phenomena 88032 88147 88150 
see also Vibration. 
Additive Solubility—see Lubricant Physical Properties. 
Additives 
Antimicrobial 88081 88095 88097 88113 
Antioxidant 88033 88048 88068 88093 88098 88104 88118 88133 
Antiwear 88004 88017 88048 88055 88057 88061 88128 
Detergent/Dispersant 88011 88053 88068 
Emulsifiers 88098 
Extreme Pressure 88073 88075 88098 
Friction Modifying 88004 88017 88061 88110 88129 
Solid Lubricant 88003 88620 88035 88040 88110 
Viscosity Index Improver 88017 88039 88085 88103 88128 
see also Grease; Lubricant Analytical Techniques; Lubricant Chemical 
Properties; Lubricant Physical Properties; Metalworking Fluids. 
Additive Effects 
Decomposition 88018 88020 88048 88068 88104 
Depletion 88071 88072 
iti 88004 88017 88043 88048 88057 88061 88068 88124 
Effectiveness—see Additives. 
Interaction 88053 88098 88124 
Toxicological 88081 88095 88097 88113 
Adhesion 88034 88099 88138 88145 
Adsorption—see Surface Films. 
Lubrication 88020 88091 88135 
Airplanes 88071 88072 88084 88085 
Space 88023 88055 88065 
Air Bearings—see Bearings, Gas. 
Air Compressor Oils—see Lubricants. 
Air Compressors—see Compressors. 
Airplanes—see Aerospace Lubrication. 
Aluminum—see Aluminum Plant Lubric<: Materials. 
Aluminum Plant Lubrication 88098 8819° 
Analysis—see Failure Analysis; Lubricant Analytical Techniques; Surface 
Chemical Analysis; Testing Devices. 
Antimicrobial Additives—see Additives. 
Antioxidants—see Additives. 
Antiwear Additives—see Additives. 
Atmosphere—see Environmental Effects on Lubrication. 
Automotive Lubricants—see Lubricants. 
Automotive Lubrication 88004 88011 88032 88036 88039 88061 88068 88074 
88082 88083 88124 88129 
Aviation Oils—see Lubricants. 
Ball Bearings—see Bearings. 
Basestocks—see Lubricants. 
Bearings, Design, Lubrication and Performance of 88091 
Ball 88031 88040 88065 88077 88107 88126 
Compliant 88148 88157 
Elastomeric 88015 
Foil 88148 88152 88153 
Gas 88146 88148 88150 88154 88155 88156 88157 
Hydrodynamic 88001 88006 88007 88008 88009 88015 88016 88021 88024 
88030 88036 88037 88044 88049 88050 88051 88052 88060 88067 
Hydrostatic 88008 88050 
Magnetic 88025 
Multi-Lobe 88001 
Porous 88144 
Roller 88059 88077 88106 88107 88115 88121 88122 88123 88127 
Self-Lubricating 88014 88023 88034 88035 88054 88065 88087 
Squeeze-Film 88046 
Tilting-Pad 88006 88008 88009 88030 88052 88060 88131 
Blending—see Additives; Grease; Lubricants. 
Lubrication 
Chemistry 88004 88005 88010 88017 88018 88033 88043 88045 88048 
88054 88055 88056 88057 88061 88098 88124 88128 88132 88140 88142 
88145 88147 
Friction—see Friction. 
Metallurgy 88026 88038 88045 88054 88067 
Temperature 88141 
Wear—see Wear. 
Brakes 88064 
Carbides—see Coatings; Materials. 
Carbon—see Materials. 
Cavitation 88007 88066 88067 
see also Lubrication Regimes. 
Cavitation Erosion—see Wear. 
Ceramics—see Coatings; Materials. 
Chromium—see Coatings; Materials. 
Circulation Systems—see Lubrication Systems. 


Wear Resistant 88014 88054 88067 88087 88088 88137 88149 
Solid Lubricant 88020 88023 88027 88029 88041 88043 88065 88069 
88142 
see also Additive Effects, Deposition; Solid Lubrication; Surface Films. 
Cobalt—see Materials. 
Compliant Bearings—see Bearings. 
Composites—see Coatings; Materials. 
Compressor Oils—see Lubricants. 
Compressors 88047 88076 
see also Pumps. 
Conservation 
Energy 88103 88110 
Materials 88071 88072 88092 
Contact, Deformation and Stress Analysis of 88038 88045 88066 88091 
88121 88122 
see also Lubrication Regimes; Surface Roughness. 
Contaminants—see Environmental Effects on Lubrication; Fatigue; Lubricant 
Analytical Techniques; Lubricant Chemical ies; Wear. 
Coolants—see Metalworking Fluids. 
Copper—see Materials. 
Corrosion 88077 88089 88107 
see also Wear, Corrosive. 
Cutting—see Metalworking. 
Cutting Oils—see Metalworking Fluids. 
Dampers—see Bearings, Squeeze-Film; Sq 
Deformation—see Contact. 
Density—see Lubricant Physical Properties. 
Detergents—see Additives. 
Diesel Engines—see Engines, Internal Combustion. 
Dispersants—see Additives. 
Disposal of Lubricants—see Lubricant Supply and Disposal. 


Distribution of Lubricants—see Lubricant Supply and Disposal; Lubrication 
Systems. 


Education 88092 88099 


Film Lubrication. 


Elastohydrodynamic 88003 88040 
Film Geometry 88017 88039 88056 88058 88059 88106 
Non-Newtonian 88056 
Starvation 88058 88128 
Traction 88017 88031 88035 88039 88056 
Elastomeric Bearings—see Bearings; Materials. 
Elastomers—see Bearings; Materials; Seals. 
Electrical Contact Lubrication 88026 
Electrical Phenomena 88002 88026 88048 88056 88077 88079 88115 88117 
88146 88147 
see also Lubricant Physical Properties. 
Energy Conservation—see Conservation. 
Engine Oils—see Lubricants. 
ines, Design, Lubrication and Performance of 
Gas Turbine 88071 88072 
Internal Combustion 88036 88039 88061 88068 88074 88083 88091 
88103 88118 88129 
Jet 88084 
Environmental Effects on Lubrication 88135 
Atmosphere 88010 88027 88033 88043 88054 88084 88087 88146 
Chemical 88018 88125 
Humidity 88014 88018 88033 88132 88137 88138 88139 
Particulates 88003 88028 88094 88108 88109 88120 88123 88128 88133 
Vacuum 88023 88026 
Environmental Poilution—see Pollution. 
Erosion—see Wear. 
Extreme Pressure (EP) Additives—see Additives. 
Failure Analysis 88002 88070 88077 88099 
see also Fatigue; Scuffing; Testing Devices; Wear. 
Fatigue 
Fretting 88014 
Life Prediction 88122 
Lubricant Chemistry Effect 88040 
Lubricant Contaminant Effect 88003 
Lubricant Film Thickness Effect 88058 
Mechanisms 88122 88151 
Metallurgical Effect 88002 
Testing Devices (novel) 88002 88040 88151 
Ferrites—see Materials. 
Ferrography—see Lubricant Analytical Techniques, Contaminants. 
Film Thickness—see Lubrication Regimes; Surface Films; Testing Devices, 
Lubricant Film Thickness. 
Films—see Coatings; Surface Films. 
Filtration 88079 88094 88108 88109 


Coatings 


Finish—see Surface Roughness. 
Fire-Resistant Fluids—see Lubricants. 
Fluid Film Bearings—see Bearings. 
Fluids—see Lubricants; Metalworking Fluids. 
Foil Bearings—see Bearings. 
Food Industry Lubrication 88105 
Food-Grade Lubricants—see Lubricants. 
Fretting 88107 
see also Corrosion; Fatigue; Wear. 
Friction 88099 
ry 88004 88005 88017 88043 88061 88096 88098 88120 88124 
88128 88140 88142 88145 88151 
Elastohydrodynamic 88017 88031 88039 88056 
Hydrodynamic 88056 88083 88103 88129 88140 
Self-Lubricated 88014 88023 88034 88054 88065 88087 
Solid oe 88020 88023 88027 88035 88041 88043 88069 88110 
8814: 
Stick-Slip 88032 
Testing Devices (novel) 88083 88137 88141 88145 
Unlubricated 88005 88022 88026 88054 88090 88137 88139 88141 88149 
see also Additives, Friction Modifying. 
Gas Bearings—see Bearings. 
Gas Engines—see Engines, Internal Combustion. 
Gas Lubrication 88043 88047 88146 88150 88154 88155 88156 88157 
see also Bearings, Gas. 
Gas Turbines—see Engines. 
Gasoline Engines—see Engines, Internal Combustion. 
Gear Oils—see Lubricants. 
Gears, Design, Lubrication and Performance of 88075 88078 
Bevel, Spur, Helical 88058 
Glass—see Materials. 
Gold—see Coatings; Materials Grease 
Additives—see Additives; Additive Effects. 
Chemical Properties 88077 88125 88126 
Lubrication 88058 88077 88106 88125 88126 
Hardness Effects 88002 88054 88088 88145 88149 
Heat Treatment—see Hardness Effects; Metallurgical Effects. 
High-Temperature Lubrication 88035 88041 88043 88054 88068 88084 88091 
88114 88130 88133 88135 
History 88099 
Humidity—see Environmental Effects on Lubrication. 
Hydraulic Fluids—see Lubricants. 
Hydraulic Systems 88079 88085 88108 88117 88134 
Hydrodynamic Bearings—see Bearings. 
Lubrication 88015 88044 88049 
Cavitation—see Cavitation. 
Film Geometry 88001 88021 88036 88146 88148 88154 
Flow Rate 88050 
Friction—see Friction. 
Load-Carrying Capacity 88008 88024 88036 88037 88044 88050 
Non-Newtonian 88015 88036 88056 
Stability 88007 88009 88030 88046 88052 88060 
Thermal Effects 88001 88006 88008 88016 88024 88037 88051 88131 
Hydrostatic Bearings—see Bearings. 
Hydrostatic Lubrication 88008 
Hygiene 88081 88095 88097 88105 88113 
Hypoid Oils—see Lubricants, Gear Oils. 


Impact Wear—see Wear. 

Inhibitors—see Additives. 

Inspection—see Maintenance. 

Internal Combustion Engine Oils—see Lubricants. 

Internal Combustion Engines—see Engines. 

lron—see Materials. 

Jet Engines—see Engines. 

Jet Engine Oils—see Lubricants. 

Lead—see Coatings; Materials. 

Liquid Crystals—see Lubricants. 

Low-Temperature Lubrication 88065 88078 88085 88135 

Lubricant Analytical Techniques 
Chemical Composition 88053 88119 
Contaminants 88094 88108 
— Oxidative Stability 88071 88072 88093 88104 88114 88118 
see also Surface Chemical Analysis. 

Lubricant Chemical Properties 
Additive Response—see Additives; Additive Effects. 
Contamination 88074 88079 88094 88125 88126 
Thermal and Oxidative Stability 88033 88068 88076 88084 88093 88104 

88114 88118 88126 88130 88133 


Toxicological 88081 88095 88097 
see also Grease; Hygiene; Metalworking Fluids. 
Lubricant Physical Properties 
Additive Solubility 88055 
Density 88012 
Electrical Properties 88056 88077 88115 88117 
Non-Newtonian Behavior 88012 88015 88036 88056 
Traction, Shear Strength 88039 88056 
Vapor Pressure, Volatility 88130 88133 
Viscosity 88012 88056 88078 
Viscosity-Pressure 88039 
Viscosity-Temperature 88016 88078 
see also Additives; Grease; Metalworking Fluids. 
Lubricant Supply and Disposal 88092 
Reclamation 88071 88072 
Scheduling 88070 
see also Grease; Lubrication Systems; Metalworking Fluids. 
Lubricants 
Basestocks 88114 88130 
Compressor Oils 88076 
Coolants—see Metalworking Fluids Fire-Resistant Fluids 88085 88117 
Food-Grade Lubricants 88105 
Gear Oils 88075 88078 
Greases—see Grease. 
Hydraulic Fluids 88079 88085 88117 
Internal Combustion Engine Oils 88011 88017 88039 88053 88061 88068 
88074 88093 88103 88118 88124 88130 
Jet Engine Oils 88071 88072 88084 
Liquid Crystals 88056 
Metalworking Oils—see Metalworking Fluids. 
Refrigeration Oils 88125 88140 
Solid Lubricants—see Additives; Coatings. 
i i 88055 88073 88076 88080 88084 88085 88089 88106 
88113 88114 88117 88125 88126 88133 88140 88143 88145 88147 
Water, Water-based 88012 88032 88096 88098 88102 88111 
Aerospace Lubrication; Aluminum Plant Lubrication; Auto- 
motive Lubrication; Bearings; Coatings; Compressors; Electrical Contact 
Lubrication; Engines; Food Industry Lubrication; Gears; Grease; Hy- 
draulic Systems; Lubricant Supply and Disposal; Lubricants; Lubrication 
Regimes; Lubrication Systems; Maintenance; Marine Lubrication; Mate- 
tials; Metalworking; Metalworking Fluids; Mining Machinery Lubrication; 
Pumps; Railroad Lubrication; Seals; Steel Mill Lubrication; Surface 
Roughness. 

Lubrication Regimes—see Boundary Lubrication; Elastohydrodynamic Lu- 
brication; Gas Lubrication; High-Temperature Lubrication; Hydrodynamic 
Lubrication; Hydrostatic Lubrication; Low-Temperature Lubrication; Solid 
Lubrication; Squeeze-Film Lubrication; Surface Roughness; Turbulent Lu- 
brication. 

Lubrication Systems 

Circulation 88094 
Mist 88082 88123 88127 
see also Grease; Metalworking Fluids. 

Machining—see Metalworking. 

Magnetic Bearings—see Bearings. 

Magnetic Storage Systems Tribology 88028 88033 88063 88136 to 88157 

Maintenance 88070 88071 88072 88092 

see also Lubricant Analytical Techniques; Lubrication Systems. 

Marine Lubrication 88102 88111 

Marine Oils—see Lubricants. 

Material Conservation—see Conservation. 

Materials, Lubrication and Properties of 

Aluminum 88098 88109 88133 

Carbides 88022 88041 88087 88088 88089 88090 88096 88101 88111 
88116 

Carbon 88062 88090 88096 88101 88102 88112 88137 88139 88149 

Ceramics 88005 88022 88054 88063 88066 88086 88090 88091 88096 
88132 88135 88137 88139 88147 88151 

Chromium 88041 88136 

Cobalt 88136 

Composites 88102 

Copper 88067 88131 88152 

Elastomeric 88015 88064 88074 88134 

Ferrites 88022 88028 88137 88138 88141 88142 88151 88153 


Steel 88002 88010 88057 
Tin 88067 
Titanium 88088 
Measurement—see Friction; Lubricant Analytical Techniques; Testing De- 
vices; Wear. 


Glass 88133 

Gold 88026 

lron 88133 

Lead 88067 

Nickel 88018 88043 
Palladium 88026 

Polymers 88014 88023 88034 
Self-Lubricating 88023 
Silver 88041 


Effects 88002 88004 88026 88038 88041 88067 
see also Fatigue; Hardness Effects; Materials. 


Metais—see Materials. 


Metalworking 
Forming 88089 
Rolling 88098 88109 
Turning 88100 
Fluids 88073 88080 88081 88095 88097 88113 88119 
Cutting 88100 
Forming 88089 
Rolling 88089 88109 
see also Additives; Additive Effects; Grease; Hygiene; Lubricant Analytical 
Techniques; Lubricant Chemical Properties; Lubricant Physical Proper- 
ties; Lubricant Supply and Disposal; Lubrication Systems. 
Mining Machinery Lubrication 88106 88123 
Mist Lubrication—see Lubrication Systems. 
Mixed Lubrication—-see Lubrication Regimes; Surface Roughness. 
Needle Bearings—see Bearings, Roller. 
Nickel—see Materials. 
Noise—see Acoustical Phenomena; Vibration. 
Non-Newtonian Effects—see Lubricant Physical Properties; Lubrication Re- 
gimes. 
Oil Consumption 88092 88129 88130 
Oil Whirli—see Hydrodynamic Lubrication, Stability. 
Oils—see Lubricants; Metalworking Fluids. 
Optical Phenomena 88017 88142 


Oxidation—see Lubricant Analytical Techniques; Lubricant Chemical Prop- 
erties. 


Oxidation Inhibitors—see Additives, Antioxidants. 
Oxide Layers—see Surface Films. 
Packings—see Seals. 
Palladium—see Materials. 
Particles—see Environmental Effects on Lubrication; Lubricant Analytical 
Techniques, Contaminants; Wear, Particles. 
Petrol Engines—see Engines. 
Piston Rings—see Compressors; Engines; Pumps; Seals. 
Pitting—see Fatigue. 
Plain Bearings—see Bearings, Hydrodynamic. 
Pollution 88047 88092 
ee Additives, Solid Lubricant, Viscosity Index Improver; Coat- 
ings; Materials. 
Porous Bearings—see Bearings. 
Preventative Maintenance—see Lubrication Systems; Maintenance. 
88065 88079 
Centrifugal 88032 88047 
Piston 88085 
see also Compressors. 
Railroad Lubrication 88093 88103 88118 
Reclamation of Lubricants—see Lubricant Supply and Disposal. 
Refrigeration Oils—see Lubricants. 
Rheological Properties—see Lubricant Physical Properties. 
Roller Bearings—see Bearings. 
Rolling—see Metalworking. 
Rolling Contact Fatigue—see Fatigue. 
Rolling Oils—see Metalworking Fluids. 
Roughness—see Surface Roughness. 
Rubber—see Materials, Elastomeric; Seals. 
Running-in—see Surface Roughness. 
Safety 88047 88081 88135 
Scheduling—see Lubricant Supply and Disposal. 
Scuffing, Scoring 88058 
Seals 88074 88105 88112 
Face 88032 88042 88090 88096 88101 88116 
Gas 88013 88047 
Piston Rings 88068 88129 
Rod (Reciprocating) 88134 
Shaft (Rotating) 88013 88032 88047 88102 88111 
Static 88112 
Self-Lubricating Bearings—see Bearings. 
Self-Lubricating Materials—see Bearings; Friction; Materials; Wear. 
Silver—see Materials. 
Solid Lubricant Coatings—see Coatings. 
Solid Lubricant Dispersions—see Additives, Solid Lubricants. 


Solid Lubrication 88020 88023 88027 88029 88035 88041 88043 88069 
88135 88142 
see also Additives; Coatings; Friction; Wear. 


Solvents 88125 

Space—see Aerospace Lubrication; Environmental Effects. 

Squeeze-Film Lubrication 88046 

Stability—see Hydrodynamic Lubrication; Vibration. 

Steel—see Materials; Metalworking; Steel Mill Lubrication. 

Steel Mill Lubrication 88070 

Stick-slip—see Friction. 

Surface Chemical Analysis 88004 88062 88063 88066 88084 88087 88132 
88142 

Surface Energy 88018 88057 88132 

Surface Fatigue—see Fatigue. 

Surface Films 88004 88014 88023 88027 88029 88033 88034 88035 88041 
88043 88048 88054 88057 88063 88065 88069 88084 88087 88133 88136 
88142 88145 

see also Coatings. 
Surface 
Contact 88026 
Effect on Lubrication 88004 88045 88115 88134 88137 
Measurement 88042 
Running-in 88038 
Synthetic Lubricants—see Lubricants. 
Testing Devices 88135 
Bearings 88006 88008 88044 88060 88065 88067 88107 88131 
Compressors 88076 
Electrical Contacts 88026 
Engines 88068 88083 88129 
Fatigue—see Fatigue. 
Friction—see Friction. 
Gears 88058 
Grease 88077 88125 88126 
Hydraulic Systems 88079 88117 88134 
Lubricants—see Lubricant Analytical Techniques. 
Lubricant Film Thickness 88143 88146 
Magnetic Storage Systems 88028 88063 88136 88137 88138 88139 88140 
88141 88142 88143 88145 88146 88147 88149 88150 88151 88153 88156 
Materials 88014 88026 88062 
Seals 88013 88032 88047 88096 88101 88102 88129 88134 
Wear—see Wear. 

Thermal Effects—see Lubricant Analytical Techniques; Lubricant Chemical 
Properties; Lubricant Physical Properties; Lubrication Regimes. 

Tilting-Pad Bearings—see Bearings. 

Tin—see Materials. 

Titanium—see Materials. 

Toxicology—see Additives, Antimicrobial; Additive Effects, Toxicological; Hy- 
giene; Lubricant Chemical Properties; Pollution. 

Traction—see Elastohydrodynamic Lubrication, Traction; Friction, Elastohy- 
drodynamic; Lubricant Physical Properties. 

Tribology—see Lubrication; Lubrication Regimes. 

Turbines—see Engines. 

Turbulent Lubrication 88049 

Turning—see Metalworking. 

Vacuum—see Aerospace Lubrication, Space; Environmental Effects. 

Vapor Pressure—see Lubricant Physical Properties. 

Vibration 88007 88009 88031 88032 

see also Acoustical Phenomena; Hydrodynamic Lubrication, Stability. 

Viscosity—see Lubricant Physical Properties. 

Viscosity Index Improvers—see Additives. 

Volatility—see Lubricant Physical Properties. 

Water—see Environmental Effects, Humidity; Lubricants. 

Wear 88099 88106 

Abrasive 88019 88028 88067 88086 88151 88152 88153 

Lubricated 88004 88005 88038 88045 88055 88096 88102 88120 

88124 88128 88145 88147 

Cavitai'on Erosion 88066 88067 

Corrosive 88077 88089 88107 

Erosive 88019 88088 88115 88117 

Fatigue 88151 

Fretting 88107 

Impact 88019 

Mechanisms 88010 88045 88055 88086 88099 88115 88153 

Oxidative 88010 

Particles 88003 88028 88086 88108 

Self-Lubricated Materials 88014 88023 88034 88054 88087 88102 

Solid Lubricated 88020 88023 88027 88029 88041 88043 88069 

Testing Devices (novel) 88045 88107 

Unlubricated 88005 88010 88014 88022 88026 88054 88090 88091 88132 
88149 
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